I. INTRODUCTION
In today's rapidly changing business environments, information flow cannot meet the needs of managers because of being inaccurate or late. The old systems do not help fast decisions or evaluate large amounts of information. Business Intelligence (BI) is the solution (Turban et aI., 2008) , being necessitated to capture, understand, and harness their data to support decision making in order to improve business operations.
BI is to help organizations to improve their overall decision making. With accurate and real-time data, the problems can be fixed before they become problems. In essence, BI solutions provide the ability to extract, cleanse, and aggregate data from multiple operational systems into a separate data mart or warehouse. The value of BI to gain competitive advantage, as legitimate business function valuable in gaining information about competitors. (Inmon, 2002 ; cited by Rivest et aI, 2005) In recent years, there has been a tendency to modernize banking systems to create an infrastructure needs to support a financial industry. Banks require 978-1-4244-6484-5/10/$26.00 ©2010 IEEE 466 modernization in every aspects of their business, From fledgling stock exchanges to overhauling 10-year old computing systems. In order to select and examine the systems and infrastructure, the bank experts should become more familiar with business intelligence process and available tools, as the modernization in banking system is all about the data.
In addition, in Iranian organizations, especially in the banking industry, there is a huge amount of data, which should be utilized for different applications. As BI process is relatively new concept, Iranian managers are not familiar with its applications. BI applications recently became more popular in Iran. However, there has not been a systematic investigation for the level of the applications in this country.
The capability maturity model integration (CMMI) is to map the organization's process and control process improvements. According to the relevant literature, (Von Krogh et aI., 1998; cited by Green, 2006 
II. BUSINESS INTELLIGENCE CONCEPTS
According to Reinschmidt (2000) , Business Intelligence is about making better decisions easier and more quickly. Businesses collect massive amounts of data every day, they collect information about orders, inventory, transactions, accounts and customers. Businesses also rollup demographic data and mailing lists, from outside sources. They integrate, organize data in order to making better business decisions which lead them to a competitive advantage, and finding the ability to achieve those advantages is what business intelligence is all about.
Business intelligence is a tool for making better decisions. Gartner consultancy clarifies this by explaining BI as set of all technologies that gather and analyze data to improve decision making. In BI, intelligence is often defined as the discovery and explanation of hidden, inherent and decision-relevant contexts in large amounts of business and economic data (Herschel & Jones, 2005) .
Some explain HI with different approach as Green (2007) specified in her study. She spotted three major components for BI pursuant a business enterprise; Relationship intelligence, Competence intelligence and Structure intelligence. Azvine (2005) defined BI as a process of gathering high-quality and meaningful information about the subject matter being researched that will help the individuals analyzing the information, draws conclusions or make assumptions. It is about how to capture, access, understand, analyze and tum one of the most valuable assets of an enterprise, raw data, into actionable information to improve performance.
Michalewicz et aI. (2007) expressed the general goal of most BI systems was to access data from a variety of different sources; transform these data into information, and then into knowledge; and provide an easy-to-use graphical interface to display s knowledge. BI systems are responsible for collecting and digesting data, and presenting knowledge in a friendly way. The important thing in using and implementing Business Intelligence is measurement. The process should be measured in order to understand the progress level (Pirttimaki et aI., 2006) , discussed in the next section.
III. MEASUREMENT OF HI MATURITY
In BI process management, the BI professional is a main user of the measurement information, for efficient production of valuable intelligence for the specific needs of the users. Information Builders implied that three characteristics of intelligence must be measured: deploying ability, scalability and usability of the intelligence. Williams and Williams (2004) presented a method named BI readiness which is used to assess the state of various issues that are related to the ability of organization to utilize Business Intelligence.
These issues encompass continuous improvement culture, information or analytics culture and technical readiness. To measure and track progress, the CMMI (Capability Maturity Model Integration) was used. According the Konrad (2006), the organizations should know their position and based on that they should make decision to make improvements. This is where CMMI appears. According to Chrissis (2006) , if you do not know, where you are and where you need to go, change will never lead to tangible improvement .
CMMI provides a framework for organizational improvement. It allows companies to prioritize their process improvement initiatives. CMMI configuration is measured at five different maturity levels. Maturity levels consist of a predefined set of process areas. The maturity levels are measured by the achievements of the goals that apply to each predefined set of process areas. The model consists of five maturity levels, each layer being the basis for ongoing process improvement: Initial: Process unpredictable, poorly controlled, and 467 reactive, Managed: Process characterized for projects and is often reactive, Defined: Process characterized for the organization. It is proactive and quantitative. Managed: the process is measured and controlled. Optimized: Focus on process improvement (Dayan and Evans, 2006) . This research uses a concept introduced by Giovinazzo (2002) , with three levels: acquiring the data, analyzing the data, and taking action based on the data. This process is a core model of research because is closer to process of Iranian banking Industry.
VI. RESEARCH METHODOLOGY
This study utilized a 5-point Likert scale (Likert, 1974) to measure variables. Factor analysis technique is used to summarize data and develop constructs. Exploratory Factor analysis gives direct insight in the interrelations between variables or respondents and empirical support to address conceptual issues relating to the underlying data structure (Akhavan et aI., 2008).
Furthermore, it plays an important complementary role with other multivariate techniques through data summarization and data reduction. From the data summarization aspect, factor analysis provides the researcher with a clear understanding of which variables may act together and how many variables may actually be expected to have effects in the analysis (Toufani and Montazer, 2009a) .
The factor analysis method used in this research is Principle Component Analysis (PCA) developed by Hotteling (1935) and the condition for selecting factors was based on the principle proposed by Kaiser (1958) : Eigenvalues should be larger than 1, and an absolute value of factor loading greater than 0.5. It is important that our question will be made base on Giovinazzo variables and the same 22 variables will be considered as the questions of our questionnaire. For example our first question will be as follows: G 1. Do the data gather completely from all sources (ATMs, POS.) in your bank? Table 1 , summarizes the content of the 22 questions. The content of questions are summ arized for better readability. In this way a questionnaire was designed based on CMMI process for testing business intelligence process with 99 questions measuring attitude. Designing the questionnaire to test the validity of the questionnaire, it was sent to 3 experts with academic backgrounds in designing questionnaires to modify whether any vague or undefined point.
V. DATA COLLECTION
In order to approve the designed questionnaire for the purpose of obtaining the critical indicators related to HI in bank industry and also measurement of HI maturity level utilizing CMMI, we interviewed the experts with major experience in Bank industry BI.
Since the major research question in this study is to assess the maturity level of HI in Iranian banking organizations, and investigator has no control over the actual behavioral events, survey is found to be the most appropriate approach. Likewise, to answer the major research question, researchers were asked to measure the five maturity level by the means of structured questionnaire and through a survey.
The questionnaires were distributed to experts in both public and private Iranian banks. Experts in 11 Iranian public banks such as Melli, Sepah, and Tejarat banks, and also 7 famous private banks such as Parsian, Sarmaie, and Karafarin banks answered the questions. 99 questionnaires sent and 92 questionnaires returned showed 92 % return rate. More than 60% of participants were male and 35% were female, about 50% were between 20 to 30 years old. In term of academic education level, about 54% of responders were In undergraduate level and 40% were graduate level. To determine whether the partial correlation of the variables was small, the authors used the Kaiser Meyer-Olkin (KMO) measure of sampling adequacy (Kaiser, 1958) . The result shows that all of the KMOs for the variables were above 0.8 which is meritorious.
Table1, population of research

VI. DATA ANALYSIS
Factor analysis is a multivariate analysis technique aimed at reducing the number of variables, whilst preserving as much of the original information as possible. Factor analysis postulates that underlying the m variables that we have observed there is a smaller number p of common factors, unobservable variables. Each of the m observed variables is assumed to be a linear combination of the factors (unobserved variables) plus an error term (Toufani and Montazer, 2009b) .
A factor analysis is usually carried out in two steps. First is to carry out a principal component analysis to produce a solution to the complex set of equations. The second is to rotate the solution to produce a solution of simpler form. The rotation method chosen is called Varimax, which aims to get as many as possible of the weightings of variables on factors to be close to either zero or one. Such weightings will make it easier to interpret the factors (Everitt and Dunn,1991) .
The ultimate effect of rotating the factor matrix is to redistribute the variance from earlier factors to later ones to achieve a simpl, theoretically more meaningful factor pattern (Akhavan et aI., 2008]. The factor analysis method, applied here is principle component analysis "PCA" developed by Hotteling(1935) , and the condition for selecting factors was on the principle proposed by Kaiser (1958) : Eigen values larger than 1, and an absolute value of factor loading greater than 0.5.
The 22 variables were grouped into eleven factors; eleven factors had an Eigen values greater than 1 and interpretation variable was 67.4%. All communalities are above 0.5 which are meritorious. Each variable should have significant factor loading only on one factor (the items which are greater than 0.5). Based on the result, each variable assigned to a factor that have high factor loading over 0.5.
When a factor solution is obtained in which all variables have a significant loading, the researcher assigns some meaning to the pattern of factor loading. Variables with higher loadings are considered more important with greater influence on the name or label selected to present a factor. In this way, the researcher will attempt to assign a name or label to a factor that accurately reflects the variable loading on the factor (Hair, 2003) . Consequently, the names and content of the final 11 factors are made which is shown in table3. Moreover, to find whether factors have correlation with the common factor and reduce the factors, we run exploratory factor analysis (EFA) in SPSS 8.5. Using EF A, we found that all the 11 factors were fewer than 3 factors which are shown in Table 4 .
As seen in Table 4 , the variance explained by these three factors is over 67% which is high. As mentioned before, Variables with higher loadings are considered more important and have greater influence on the name or label selected to present a factor. Meaning to these factors were assigned based on the Giovinazzo factors. Data gathering, extraction, transformation, cleansing, storage, data warehouse were under factor I which was called Acquire the data, and Reporting & Dashboard, Online analytical processing, OLTP, and data mining were significant for factor 2 which was named Analyze the data. Business strategist was the only factor that was under factor 3 which was titled Take action based on the data. For exploring the model, we need to know the maturity level of Iranian Bank's process, which is appraised by the defined questionnaire, explored next. 
VII. IRAN BANKS PROCESS MATURITY
The entire questionnaires are considered and the average values calculated by using Microsoft excels software. Actual data shows that all levels of the process are weighted 1.5 to 2.5 meaning the BI process in Iranian banking industry is at the level 3 of capability maturity model. This means that the BI process is in defined level. According to CMMI the level three (defined) means that the maturity of BI is as follows:
A defined process is a managed process that is tailored from the organization's set of standard processes. It means that banks have set of standard processes in Business Intelligence sphere that are the basis of the defined process and established and improved over time. Standard processes describe the fundamental process elements that are expected in the defined processes. The organizational process assets are artifacts to describe, implement and improve processes. These artifacts are assets because they are developed or acquired to meet the business objectives of the organization, and they represent investments by the organization that are expected to provide current and future business value (Carnegie Mellon, 2001).
The process descriptions, standards, and procedures are tailored from the standard processes and related organizational process assets, defined processes are appropriately consistent across the organization. A critical distinction is that a defined process is described in more detail and performed more rigorously than a managed process. This means improvement information is easier to understand, analyze, and use. Management of the defined process is based on the additional insight provided by an understanding of the interrelationships of the process activities and detailed measures of the process, its work products, and its services. Figure 3 illustrates the HI maturity level based on its constructs. Therefore we suggest that for improving the maturity level of HI in Iranian banking industry at first we should improve data ware house, extraction and OLAP capabilities. On the theoretical side, a modified model for HI is provided. The modification was done on the model made by Giovinazzo (2002) . On the practical side, empirical results provide a better understanding of the Business Intelligence and their relative importance in enabling the banking industry to be competitive. We used CMMI for measuring the HI process maturity level never done before, transforming it from a theoretical model to a measurement tool in the organizations.
VIII. CONCLUSION AND DISCUSSION
Per the results derived from the questionnaires, we can find out that the maturity level of HI as a whole process in Iranian banking industry is at level three. It means that we have some defined processes for doing HI in this industry. In other words, A defined process is a managed (capability level 2) process that is tailored from the organization's set of standard processes according to the organizations tailoring guidelines, and contributes work products, measures, and other process improvement information to the organizational process assets. BI includes three main process of acquiring the data, Analyze the data, take an action based on the data. Each of them has a specific maturity level which can be useful to understand the whole problem.
1. Acquiring the data: according to results derived from the questionnaires, the maturity level of this process is at three. It means there are some defined processes for that. But if we consider it in more details we find out that data gathering and data cleansing and somehow data storage sub-processes are better defined and applied. But data extraction and data warehouse sub-processes are at levelland they need to be defined and be more at consideration.
2. Analyze the data: analyzing the data which are acquired is more applied. In other words most of the sub processes are well defined and applied. The worst sub-process is data mining which needs more attention. 3. Take action based on the data: In almost all banks, there is an independent unit for analyzing and taking actions based on analyzed data. There for we can see a defined and almost used in practice processes which are established in these banks. The maturity level of this process is also three.
There is significant difference between private and public banks. As the results show, private banks are using a more mature BI process in comparison with public ones, valid in all processes and sub-processes. 
